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(57) [Abstract] 

[Constitution] It contains 1,3-dioxolane, as one compo 
nent of sole solvent or mixed solvent the tertiary amine 
is added to electrolyte solution which contains and 
lithium cnriuoromemane sulfonate asthe one 
component of single electrolyte salt or mixed 
electrolyte salt. 

[Effect(s)] According to this invention, storage property 
of lithium battery which has electrolyte solutionwhich 
contains 1,3-dioxolane as one component of sole 
solvent or mixed solvent isimproved. 

[Claim(s)] 

[Claim 1] It contains 1,3-dioxolane, as one component 
of sole solvent or mixed solvent thelithium battery 
which designates that tertiary amine is added to 
electrolyte solution, and lithium tnfluoromethane 
sulfonate as one component of single electrolyte salt or 
mixed electrolyte salt in lithium batterywhich has 
electrolyte solution which it contains, as feature. 

[Claim 2] Tertiary amine, lithium battery which is state 
d in Claim 1 which is a tertiary amine ofthe one, two or 
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more kinds which is chosen from trialkyl amine , N,N- 
di alkyl aniline , pyridine , the pyrazine , pyrimidine , 
pyridazine , triazine and these derivative. 

[Claim 3] Tertiary amine, vis-a-vis electrolyte solution 
100 parts by weight, 0.01 to 20 parts by weight 
lithium battery which is stated inthe Claim 1 or 2 
which is added. 

[Claim 4] Electrolyte solution, lithium battery which is 
stated in any of Claim 1 to 3 whichthe lithium 
rrifluoromethane sulfonate 0.05 to 3 mole/liter is 
contained. 

[Claim 5] Electrolyte solution, lithium battery which is 
stated in any of Claims 1 through 4 whichthe i ,3- 
dioxolane 5 vol% or greater is contained. 
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[Description of the Invention] 
[0001] 

[Invention belongs technological field] This invention 
regards lithium battery which has electrolyte solution 
which contains the 1,3-dioxolane as one component of 
sole solvent or mixed solvent. 

[0002] 

[Prior Art And Problems To Be Solved By The Inventi 
on] Recently, lithium battery is observed, from or 
other reason where high voltage designis possible 
because it is not necessary to consider decomposition 
potential of thewater aqueous alkali solution as 
electrolyte solution unlike alkaline battery which you 
use. 

[0003] As solvent of electrolyte solution of lithium bat 
tery, ethylene carbonate , propylene carbonate , the 
butylene carbonate , dimethyl carbonate , diethyl 
carbonate, sulfolane , 1,2-dimethoxyethane , 
tetrahydrofuran and the 1,3-dioxolane (DOXL) etc are 
well known. When obtaining lithium battery to which, 
as for 1,3-dioxolane, internal resistance issmall even 
among them, furthermore is superior in pulse discharge 
performance it is madethe especially preferred solvent, ( 
Japan Unexamined Patent Publication Showa 60 - 
91565 disclosure reference). 

[0004] Lithium battery which uses 1,3-dioxolane is su 
perior even in point of thestorage property in 
comparison with those which use other solvent, but 
inregard to utility it was not a satisfactory yet in regard 
to storage property, theimprovement was expected. 

[0005] Therefore, as for this invention, 1,3-dioxolane 
it designates that storage property ofthe lithium battery 
which has electrolyte solution which it contains as one 
component of thesole solvent or mixed solvent is 

P.3 
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improved as object. 
[0006] 

[Means to Solve the Problems] Lithium battery (Below 
" this invention battery " with it names. ) which 
relates to this invention contains 1,3-dioxolane as 
theone component of sole solvent or mixed solvent, 
being a lithium battery which has electrolyte 
solutionwhich contains and lithium trifluoromethane 
sulfonate (L1CF3SO3) as one component of single 
electrolyte salt orthe mixed electrolyte salt, designates 
that tertiary amine is added to electrolyte solution as 
feature. 

[0007] trialkyl amine (Such as triethylamine , tri- n - 
propyl amine and tri- n-butyl amine ), N,N-di alkyl 
aniline (Such as N.N-di methylaniline ), you can list 
pyridine , pyrazine , the pynmidine , pyridazine , 
triazine and these derivative as embodiment of tertiary 
amine which is added to electrolyte solution, tertiary 
amine may add one kind alone, to add according to 
need 2 kinds or more is possible. 

[0008] Preferred addition quantity of tertiary amine is 0 
.01 to 20 parts by weight vis-a-vis electrolyte solution 
100 parts by weight, addition quantity in each case 
of too little and excess, improving storage propertyin 
satisfactory becomes difficult. That storage property 
decreases to case where addition quantity is excess it 
isthought for sake of excess tertiary amine reacts with 
positive electrode and negative electrode. 

[0009] As electrolyte solution, it contains 1,3-dioxola 
ne, as one component 01 sole solvent or themixed 
solvent electrolyte solution which contains and 
lithium trifluoromethane sulfonate as one component 
ofthe single electrolyte salt or mixed electrolyte salt is 
used. When improving storage property, as for 
content of 1,3-dioxolane, 5 vol% or greater isdesirable, 
content of lithium trifluoromethane sulfonate 0.05 to 3 
mole/liter is desirable, ethylene carbonate , propylene 
carbonate , butylene carbonate , dimethyl carbonate , 
diethyl carbonate , sulfolane , the 1,2- 
dimethoxyethane and tetnuiydrofuran are illustrated 1 , 
3-dioxolane as other solvent whenyou use with shape 
of mixed solvent of other solvent. In addition, UPF6 , 
L1BF4 , L1CIO4 , LiAsF6 , LiN(CF3S02)2 ,the Li 
C(CF3 S02)3 and Li CF3 (C F2)3 S03 are illustrated 
lithium trifluoromethane sulfonate as other electrolyte 
saltwhen you use with shape of mixed electrolyte salt 
of other electrolyte salt. 

[0010] As for feature of this invention, as in order to i 
mprove storage property of thelithium battery which 
has electrolyte solution which contains 1,3-dioxolane 
as one component of thesole solvent or mixed solvent, 
you use lithium trifluoromethane sulfonate 
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(LiCF3S03), as one component of single electrolyte 
salt orthe mixed electrolyte salt there is a point which 
adds tertiary amine to electrolyte solution. 
Consequently, concerning other material which forms 
anode material and the cathode material or other battery 
there is not especially restriction, it is used until 
recentlyas one for lithium battery, or it is possible to 
use various material which isproposed. 

[001 1] As anode material, Mn02 , LiCo02 , LiNi02 , 
LiMn02 , Li V 02 and Li Nb 02 or other metal 
oxide are illustrated, metallic lithium ; lithium-al 
minium alloy or other lithium alloy ; the and graphite 
and coke or other carbon material are illustrated in 
addition as thecathode material. 

[0012] This invention is applicable widely in lithium b 
attery regardless of primary battery andthe secondary 
battery. 

[0013] That this invention battery of constitution an a 
bove-mentioned way is superiorin storage property it is 
guessed for sake of tertiary amine which isadded 
controls reaction of lithium of 1,3-dioxolane and 
negative electrode. 

[0014] 

[Working Example(s)] Below, this invention ftirthermo 
re is explained in detail on basis ofthe Working 
Example, but this invention it is not something which 
is limited in thebelow-mentioned Working Example, 
modifying appropriately in range which doesnot 
modify gist, it is something whose it is possible to 
execute. 

[0015] [Experiment 1] With this experiment, influence 
which addition of tertiary amine to the electrolyte 
solution causes to storage property was inspected. 

[0016] [Production of positive electrode] It mixed with 
carbon powder and polytetrafluoroethylene (PTFE) 
powder as manganese dioxide powder and conductor 
whichthe heat treatment are done with 400 °C, with 
weight ratio 85:10:5, in disk shape thepress molding 
after doing, heat treatment it did with 300 °C, 
produced the positive electrode. 

[0017] [Production of negative electrode] Driving out r 
oiling plate of metallic lithium in disc shape, it 
produced the negative electrode. 

[0018] [Manufacturing electrolyte solution] In mixed s 
olvent of volume ratio 1 : 1 of 1 ,3-dioxolane and 
propylene carbonate, 1 mole/litermelting lithium 
trifluoromethane sulfonate, it manufactured electrolyte 
solution. Next, 1 part by weight adding triethylamine , 
tri- n - propyl amine , tri- n-butyl amine , N,N-di 
methylaniline , the pyridine , pyrazine , pyrimidine , 
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pyndazine or tnazine in this electrolyte solution 100 
parts by weight, i Manufactured electrolyte solution 
which contains tertiary amine. 

[0019] [Production of lithium battery] Above-mentione 
d positive electrode , making use of negative electrode 
and tertiary amine content electrolyte solution, this 
invention battery Al to A9 of flat shape was produced 
( battery dimension : outer diameter 20.0 mm ; 
thickness 2.5 mm ). In addition, other way, other than 
thing which does not add the tertiary amine 
comparison battery B 1 was produced with as similar to 
ahead. In each case porous membrane of 
polypropylene was used to separator . 

[0020] [Storage property of each battery] These each ba 
ttery with 0.3 mA discharging to 2V, it soughtthe 
discharge capacity Dl before retaining. In addition, 
each battery which is prepared separately with 60 
°Cthe 2-month period after retaining, with 0.3 mA 
discharging to 2V, itsought discharge capacity D2 after 
retaining. Substituting discharge capacity Dl andD2 
to formula below, it sought autodischarge ratio (%)of 
each battery, autodischarge ratio of each battery is 
shown in Table 1. About those where autodischarge 
ratio is low, it is superior in storage property. 

[0021] 

Autodischarge ratio (%)={(D1 - D2)/D1} X 100 
[0022] 

[Table 1] 
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[0023] As shown in Table 1, as for this invention batt 
ery Al to A9, autodischarge ratio is low incomparison 
with comparison battery B 1 . It understands that 
storage property of lithium battery is improved from 
this fact,by adding tertiary amine to electrolyte 
solution. 

[0024] [Experiment 2] With this experiment, addition q 
uantity of tertiary amine for electrolyte solution 
andrelationship of storage property were inspected. 
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ch it produces in same way as Experiment 1 , the 
triethylamine , N,N-di methylaniline or pyrazine were 
added, 0.00 1 part by weight , 0.0 1 part by weight , 
the 0. 1 parts by weight , 1 part by weight , 5 parts by 
weight , 10 parts by weight , 20 parts by weight or 30 
parts by weight. Other than thing which uses these 
electrolyte solution which contain tertiary aminethe 
lithium battery was produced with as similar to 
Experiment 1 , autodischarge ratio of eachbattery was 
sought, result is shown in Table 2. Posting also 
autodischarge ratio of battery (battery Bl of 
Experiment 1) which does not add tertiary aminefrom 
Table 1 , it is shown in Table 2 . 

[0026] 

[Table 2] 
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[0027] In order from Table 2, to improve storage prope 
rty, it understands that itis desirable to make 0.01 to 
20 parts by weight, each addition quantity of 
triemylamine , N,N-di methylaniline andthe pyrazine 
for electrolyte solution, vis-a-vis electrolyte solution 
100 parts by weight. Furthermore, concerning other 
tertiary amine, addition quantity for electrolyte 
solutionverified that this range is desirable. 

[0028] [Experiment 3] With this experiment, kind and 
amount of electrolyte salt which is used 
andrelationship of storage property were inspected. 

[0029] In mixed solvent of volume ratio 1 : 1 of 1 ,3-dio 
xolane and propylene carbonate, 0.01, theO.O 5,0 .1, 0. 
5, 1 or 3 mole/liter melting lithium trifluoromethane 
sulfonate, itmanufactured electrolyte solution. In 
addition, in same mixed solvent, lithium 
trifluoromethane sulfonate 0.5 mole/liter melting 0.01, 
the 0.0 5,0 .1, 0.5, 1 or 3 mole/liter , and LiC104,it 
manufactured electrolyte solution. Furthermore, in 
same mixed solvent, lithium trifluoromethane sulfonate 
0.5 mole/liter melting 0.5 mole/liter ,the and LiPF6 , 
LiBF4 , LiC104 , LiAsF6 , LiN(CF3S02)2 ,the Li 
C(CF3 S02)3 or Li CF3 (C F2)3 S03, it 
manufactured electrolyte solution, 1 part by weight 
added metriemylamine in these each electrolyte 
solution 100 parts by weight. Other than thing which 
uses these electrolyte solution which contain tertiary 
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aminethe lithium battery was produced with as similar 
to Experiment 1 , autodischarge ratio of eachbattery was 
sought, result is shown in Table 3 and Table 4. 
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[0032] When from Table 3, sole use it does lithium trif 
luoromethane sulfonate and in each case whenyou use 
as one component of mixed electrolyte salt, in order to 
improve storage property, irunderstands that it is 
desirable to use electrolyte solution which lithium 
trifluoromethane sulfonate the0.05 to 3 mole/liter is 
contained. In addition, when from Table 4, lithium 
trifluoromethane sulfonate is jointly used with theother 
electrolyte salt, as for types of other electrolyte salt, it 
understands thatalmost it does not have an influence 
on storage property. 

[0033] [Experiment 4] With this experiment, types of s 
olvent which is used andrelationship of storage 
property were inspected. 

[0034] Of 1,3-dioxolane or of propylene carbonate or 
volume ratio of 1,3-dioxolane and propylene 
carbonatethe 25:7 5, 5 0:50, 75:25 or in mixed 
solvent of 95:5, 1 mole/liter meltingthe lithium 
trifluoromethane sulfonate, electrolyte solution was 
manufactured, trie thy lamine 1 part by weight was 
addedin these each electrolyte solution 100 parts by 
weight. Other than thing which uses these electrolyte 
solution which contain tertiary aminethe lithium 
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battery was produced with as similar to Experiment 1 , 
autodischarge ratio of eachbattery was sought, result 
is shown in Table 5. 
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[0036] In order from Table 5, to improve storage prope 
rty, it understands that itis desirable to use electrolyte 
solution which 1,3-dioxolane 5 vol% or greater is 
contained. 

[0037] 

[Effects of the Invention] According to this invention, 
storage property of lithium battery which has 
electrolyte solutionwhich contains 1,3-dioxolane as 
one component of sole solvent or mixed solvent 
isimproved. 
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